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ABSTRACT
A STUDY OF THE EFFECTS OF THE PROGRAM FOR EFFECTIVE TEACHING 
ON ACADEMIC SECONDARY TEACHER BEHAVIOR AND GENERAL MATHEMATICS 
STUDENT ACHIEVEMENT IN THE NEWPORT NEWS PUBLIC SCHOOLS, 
NEWPORT NEWS, VIRGINIA.
LEBOLD, ALFRED W.
THE COLLEGE OF WILLIAM AND MARY IN VIRGINIA, 1979.
ADVISOR: ARMAND J. GALFO, ED.D.
Purpose
The purpose of this study was to determine through 
empirical data the effect of the Program for Effective 
Teaching on teacher performance and on student achievement.
The Program for Effective Teaching is an in-service program 
to improve instructional skills of teachers.
Method
From a group of secondary teachers, twenty-four were 
randomly selected to participate in the program. It was 
hypothesized that this group would make significant improve­
ment in ratings of their classroom performance in the area 
of instructional skills from observations made prior to 
participation in P,E,T, to observations made upon completion 
of the course. Further, it was hypothesized that the 
experimental group would score significantly higher ratings 
on post-observations, covarying for pre-observation scores, 
than a control group of teachers. To test for the effect 
the program had on student achievement, the mean scores of 
general mathematics classes of teachers who completed the 
program at least five months earlier were compared to mean 
scores of a randomly selected control group of teachers 
controlling for student pre-test scores. Analysis of co- 
variance was used. The test used was a locally designed test 
to measure the minimum mathematics competencies defined by 
the Virginia State Board of Education,
Findings and Conclusions
The results confirmed that teachers in the experimental 
group did significantly improve their application of 
instructional skills in their classrooms. This finding 
tends to support the assumption that appropriate in-service 
training is of benefit in teaching teachers certain 
instructional skills.
Although the data produced greater gains in achievement 
by classes of experimental group teachers, the results were 
not significant at the 5 percent level of confidence. It 
was concluded that perhaps a greater period of time was needed 
before the value of the program in terms of student achieve­
ment could be measured.
STUDY OF THE EFFECTS OF THE PROGRAM FOR EFFECTIVE 
TEACHING ON ACADEMIC SECONDARY TEACHER BEHAVIOR 
AND GENERAL MATHEMATICS STUDENT ACHIEVEMENT 




During the 1975-1976 school year, the Newport News 
Public Schools in Newport News, Virginia, developed and 
implemented a program to improve the instructional skills 
of teachers, supervisors, and administrators. The 
Program for Effective Teaching (P.E.T.)* was developed to 
meet a recognized need to retrain and to reinforce the 
instructional skills of the staff* The Newport News Public 
Schools, not hindered by a large turnover in teaching staff 
within the district, sought to re-evaluate the quality of 
teachers already employed and the quality of existing staff 
development programs* An added pressure for staff re­
training was the demand by the community for accountability 
through staff performance as revealed by test scores.
The traditional means employed for staff improvement 
had been college courses and workshops. Although these 
methods are important, they had failed to maintain or to 
provide reinforcement and growth for many teachers* Some 
teachers had failed to adapt to new curricular methods*
*Not to be confused with Thomas Gordon's Parent 
Effectiveness Training,
2
3In-service workshops had usually been short-range, without 
follow-up, without evaluation of participants' success, 
and without actual classroom teaching involvement*
The conception of the program was early in February 
1976, when Dr* Don R. Roberts, Superintendent of Newport 
News Public Schools, formulated his five-year goal; "By 
June 30 of the 1976-77 school year, and by the same time 
each succeeding year, there shall be a proportionate in­
crease in student performance in reading and in mathematics 
computation until June 30, 1981, 85% of all fifth grade 
students will be achieving at or above grade level*" (p. 11) 
In addition, Dr. Roberts (1976) stated;
The major component of the school division's 
emphasis on basics will be the implementation 
of the P.E.T. (Program for Effective Teaching)
Project# The retraining involves identifying 
content to be taught, diagnosing each student's 
needs, prescribing the instruction for meeting 
those needs, teaching the necessary skills and 
evaluating the results--all techniques which 
are by no means new to teachers. The program 
will go beyond the input and knowledge level, 
however, to include demonstration, application, 
diagnostic-prescription, teaching experiences, 
implementation in the classroom, evaluation and 
follow-up through critiques by colleagues. (P* 12)
ADuring the first week of March 1976, the assistant 
superintendents for instructional services and for personnel 
services and the supervisors of language arts and mathematics, 
visited several California professional development centers, 
state funded programs* These programs were in Long Beach,
Los Alamitos, Savannah, Upland, Centralia, and Pasedena.
The programs delineated the teaching process into six areas 
of skills— knowledge of content, planning skills, manage­
ment skills, skills in the use of materials, human relations 
skills, and instructional skills. The superintendent 
decided that the supervisors of language arts and mathe­
matics would be participants in the Long Beach program under 
the instruction of Ernest Stachowski, Director of the Pro­
fessional Development Center*
Upon returning to Newport News, the supervisors began 
to determine the course content for the Program for 
Effective Teaching. That which was learned in California 
and a study of the literature, mainly Bloom (1956),
Hamacheck (1968), Hunter, Mager {1962), Popham (1965), 
and Sanders (1966), formed the basis for the Program for 
Effective Teaching. The first class was held in May and 
early June 1976 for the superintendent, assistant 
superintendents, and other central office personnel* The 
goal of this course was that the participants be able to
comprehend the concepts and skills of P.E.T. Starting 
with the second group, all participants had to comprehend 
the concepts and skills of P.E.T. and also had to apply 
this knowledge while teaching students. Each participant 
had to teach and participate in a conference which empha­
sized his use of the instructional skills. By June 1979, 
all instructional supervisors, all elementary and secondary 
administrators, and all classroom teachers from kindergarten 
through grade seven, over 1200 persons, had completed the 
five week course. Eight days of the course were spent in 
instruction at the P.E.T. center. The other days were 
spent by the teacher in his classroom applying the P.E.T. 
components to his teaching and being observed at least 
five times by a P.E.T. instructor. In addition, all 
Instructional aides in kindergarten through grade seven 
completed an abbreviated course specifically designed for 
their needs.
Explanation of the P.E.T. Program
The following is a description of the content presented 
to teachers in the Newport News Public Schools Program for 
Effective Teaching. Terminology is discussed as it has been 
developed for this program.
For the educators to complete the course, they must 
show competency by demonstrating, while teaching, their 
ability to apply basic instructional skills. The skills are
61. To teach to a specific learning
2* To select an objective at the appropriate level 
of difficulty
3. To monitor progress and select alternatives 
while teaching
4. To use, but not abuse, the principles of learning 
such as anticipatory set, closure, covert and 
overt behavior, motivation, reinforcement, 
retention, and transfer.
The first basic instructional skill is to teach to a 
specific objective. Emphasis is not to be able to write 
objectives but rather to be able to teach an objective after 
one has been selected. The teacher is expected to generate 
relevant overt behavior in the learner. During the lesson 
the teacher gives explanation, asks questions, provides 
activities, and offers responses to the efforts of the 
learner. All of these components must be present in a 
lesson and must be relevant to the objective, A teacher is 
not tied inflexibly to his objective. He has the option 
to leave his objective but must be aware that he is leaving 
the specific learning.
The second instructional skill is to teach at the 
correct level of difficulty. This is determined by use 
of a task analysis, which is a listing of enabling sub­
learnings which are essential to the terminal objective.
The procedure for forming a task analysis is:
71. State the terminal objective
2. List all the essential learnings which are en 
route objectives to the terminal objective
3. Impeach the list for essential learnings
4. Sequence the essential learnings if there is a 
dependency
5. State the learnings in the form of diagnostic 
questions.
By diagnostically analyzing each learner, the teacher has 
the mechanism by which to select objectives which are at 
the correct level of difficulty for each learner.
The third instructional skill is to monitor the progress 
of the learner and to adjust the TrCsson by selecting alter­
native techniques, activities, or objectives if necessary.
The teacher must be constantly aware of the learners and 
where they are in reference to accomplishing the objective. 
The task analysis is the gross diagnosis. Monitoring and 
adjusting is the refined diagnosis. A study of Bloom's 
(1956] taxonomy is included in the course to give the 
teacher added alternatives in adjustment. The teacher 
can increase or decrease the level of difficulty or the 
level of complexity. Bloom's levels of complexity are 
knowledge, comprehension, application, analysis, synthesis, 
and evaluation. Emphasis on the taxonomy directs attention 
not only to the levels of complexity of the teacher's
8questions but also to the level of complexity of the 
learner's responses -
The final instructional skill is the use without abuse 
of the principles of learning,
A principle of learning is any of the variables 
that are in the classroom whether they are in­
tended to be there or not. They include such 
things as the intercom, noise, lights, etc*
It is the total environment in which the 
learning occurs* Most of the variables in a 
classroom are uncontrollable by the teacher*
P.E.T. only deals with the eight principles of 
learning that can be controlled by the teacher.
These are: set, closure, covert behavior,
overt behavior, motivation, reinforcement, 
retention, and transfer. (Vaught, 1979, p. 19) 
Theoretical Background 
Madeline Hunter (19 74) has viewed teaching as a 
decision-making process. She has attempted to establish 
for teachers and administrators an understanding of the 
scientific principles of learning. The incorporation of 
these principles, she believes, will enable the art of 
teaching to emerge. She concedes that the complex nature 
of the psychological and environmental human variables 
makes the social sciences less exacting than the physical
9sciences. However, there is knowledge that generating 
certain behaviors in teachers increases the probability 
of generating desirable learning in students and minimizing 
undesirable learnings.
The three basic categories of the teaching-learning 
process are: (1J content, (2) learner behaviors, and
(3} teacher behaviors. The process must begin with the 
selection of the contentt only after this selection can 
appropriate behaviors in the other elements begin. The 
next professional decision concerns what the learner will 
do to accomplish the objective. This decision is made 
after considering what behavior will lead to accomplishing 
the intended learning as well as what behavior will be 
effective for the particular learner. Effectiveness of a 
certain behavior for a given individual depends upon the 
behavior that will be most productive for the learner at 
this stage of his learning. The decision cannot be made 
intuitively but rather by critical analysis of the learner's 
previous behavior in learning and through thorough and 
persistent monitoring of his current performance. The 
teacher and learner must be prepared to adjust or modify 
behavior based on the most current data. Only after the 
objective and learner behaviors have been established can 
the decision on teacher behaviors be made. A teacher's 
actions must also be the most productive behaviors possible
10
in achieving the learning. At this time a thorough under­
standing of the principles of learning is necessary.
(Hunter, 1974)
Next, an examination of the cause-effect relationships 
in the teaching-learning process must be made. Hunter 
states two generalizations. (I) Learning is incremental 
and proceeds in sequence. The sequence can be either 
dependent or independent in nature. (2) Certain principles 
of learning, validated by research, have been identified 
which contribute significantly to achieving learnings in 
the teaching-learning process. Hunter states that under­
standing and incorporating these principles is critical 
to the teaching-learning process. They affect the rate and 
degree of achievement. Understanding of these cause- 
effect relationships helps explain, predict, and produce 
successful learning.
The science of human learning, according to Hunter 
(1974), has developed to the extent that educators can 
control and manipulate the environment. Hunter (1974) 
states:
In order to assume this responsibility, 
the teacher must make a clearly defined 
sequence of decisions which will enable him 
to deliberately assist learning. Scientific 
analysis has recently led to identification
of eleven sequential decisions which generate 
professional action. Father than restricting 
artistry and innovation, they enable a teacher 
to direct his creativity and artistry to areas 
where they make the greatest difference, 
rather than dissipating energy at attempting 
to innovate where science has already defined 
a productive path. These eleven items are 
listed as teacher decisions because the 
teacher can never delegate his responsibility 
for a student'3 successful learning. Never­
theless, the student himself should make as 
many of these decisions as he can make pro­
ductively. These eleven decision areas 
developed elsewhere will merely be listed here:
1. Deliberate and scientific separation of 
genuine educational constraints from the 
typical ethnic, financial, intellectual, 
or emotional excuses which constitute 
fashionable (and unfortunately, acceptable) 
"cop-outs.1
2. Determination of what the student has 
already achieved and what he is ready to 
learn in terms of degree of difficulty 
(sequence) and complexity (affective,
cognitive, or psychomotor domain), 
Identification of productive behavior for 
this particular learner to achieve the 
learning task.
Determlnation of an instructional objective 
with specific content and perceivable 
learner behavior.
Identification of principles of learning 
relevant to the accomplishment of this 
instructional objective.
Adaptation of those principles to the 
particular situation and to each learner. 
Use of the teacher's own personality and 
competence in the specific learning area 
to enhance the learner's probability of 
successful accomplishment. Except for 
"knowing oneself," this is the only 
decision area about which science has 
little to offer at present. Here is the 
place for the highly operational but 
inarticulate knowledge of intuition: the
art of teaching. Because such knowledge 
remains, at this time, inarticulate, it is 
not systematically tranamittable to all 
teachers.
8, Synthesis of the first seven decisions into 
a deliberate design for a learning oppor­
tunity. To maximize successful learning, 
all of the first eight decisions must be 
consciously made before the teacher-learner 
interaction.
9, The actual teaching-learning process begins* 
As the lesson begins, the teacher's obser­
vations of the learner augment or correct 
the decision-making process. This instan­
taneous use of current data characterizes 
the true professional.
10, Evaluation is an integral and continuous 
part of the process, not merely a terminal 
function. Constant monitoring of the 
learner's progress yields essential informa­
tion which may modify the teaching-learning 
process,
11. On the basis of these evaluative data 
collected during the teaching-learning 
process, the determination is made to 
(a) reteach, (b) practice and extend,
(c) move on, or (d) "abandon Bhip" be­
cause for some reason the objective is 
not attainable by the learner at this 
time. (pp. 350-351)
Hunter (1976) Indicates that there are four essential 
steps in implementing a program to improve instructional 
skills. The first step is to develop a cadre of supervisors 
(principals or professors) who become sophisticated in 
the analysis of teaching. These persons must be able to:
(a) comprehend the generalizations of the "what” and "how” 
of teaching, [b> identify principles of learning in 
teaching situations, (c) make and analyze anecdotal records,
(d) evaluate a lesson, and (e) conduct a teacher conference. 
The second step is to develop the instructional skills in 
teachers through staff development programs. In the third 
step, the supervisor observes the teacher in the classroom 
to see whether the teacher has been able to translate the 
instructional skills into the teacher's own classroom 
teaching, The observation adds incentive for the teacher 
to practice and to transfer the skills to the classroom.
In the fourth step, the supervisor conducts a conference 
with the teacher, commending the teacher for strengths 
and remediating and reteaching areas of weakness. "A 
teacher-preparing institution, an individual school or a 
total district wishing to increase the effectiveness of 
instruction needs to accomplish all four basic steps." 
(Hunter, 1976, p. 169)
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Problem
purpose of the study
The purpose o£ this study was to determine the effect 
of the Program for Effective Teaching on teacher performance 
and on student achievement. Each group which completed 
P.E.T. was asked to evaluate the program and its useful­
ness. Teacher’s evaluations were overwhelmingly positive 
in terms of the teacher's perception of how P.E.T. affected 
the teacher's classroom instruction. Evaluations of P.E.T. 
by principals and assistant principals have been extremely 
positive in terms of its effect on teacher performance.
Since 1976, the Newport News Public School System has 
witnessed a significant increase in standardized test scores 
and criterion-referenced test scores and levels. Many 
variables affected these increases. What portion can be 
attributed to the Program for Effective Teaching is diffi­
cult to assess.
Statement of the Problem
The problem central to this study was to develop 
empirical data with which to evaluate objectively the 
effectiveness of the Program for Effective Teaching.
Answers were sought to the following questions:
1. What effect does the Program for Effective Teach­
ing have on teacher performance when the teacher 
returns to his classroom?
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2* what effect does the Program for Effective 
Teaching have on student achievement?
3. Do students of teachers who have greatest pro­
ficiency in instructional skills achieve more 
than students of teachers who have less pro­
ficiency in instructional skills?
Hypotheses
The Newport News Public Schools1 Program for Effective 
Teaching is based on the specific teacher competencies 
determined by Madeline Hunter. Using Hunter1s teaching- 
learning process as a theory base, this study was designed 
to research the degree of teacher growth in those specific 
competencies; to measure the degree of pupil progress in 
attaining specific educational objectives; and to determine 
the relationship between teacher performance and the attain­
ment of student progress. Medley, Soar, and Soar (1975) 
developed a paradigm which described four levels to assess 
teacher effectiveness.
Level I Level 11 I Level ill Level IV
Training — > Teacher — > Pupil Learning — > Pupil
Experience Performance | Experiences Outcomea
Level I refers to assessments which deal with the 
training experiences that a teacher has had including 
courses the teacher has taken as well as other instruction 
the teacher has experienced.
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Level it refers to assessments of teacher behaviors 
while the teacher is instructing.
Level III refers to assessments of pupil behavior 
while the teacher is instructing. This includes activities 
the students are asked to perform as well as the amount of 
involvement and practice pupils perform.
Level IV refers to assessments of pupil outcomes of 
instruction which include measurable changes in student 
behavior.
At the teacher performance level, Hunter (3 976) 
indicates that instructional skills of teachers can be 
improved if teachers are prepared through in-service to 
make and to implement rational teacher decisions. This 
in-service must include observations in the teacher's 
classroom for critical analysis of the teacher's application 
of these skills. With the training, teaching skills can 
be learned. This leads to the following hypotheses. 
Hypothesis 1
Teachers who have completed the Program for Effective 
Teaching (experimental group) will rate significantly 
higher in the teacher performances as measured by the 
Teacher Appraisal Instructional improvement Instrument 
(TA Triple I) after completing the program than they did 
prior to participation in the program.
IB
Hunter (1974) indicates that teachers who are trained 
to make rational teaching decisions will be more effective 
and efficient teachers than teachers who teach by intuition. 
The trained teacher will be applying the science of teach­
ing while the untrained will at best be a competent tech­
nician of the teaching act- Thus, the trained teacher will 
implement the skills of instruction in a more consistent 
and rational manner.
Hypothesis II
Teachers who have completed the Program for Effective 
Teaching (experimental group) will rate significantly 
higher on the teacher performances as measured by the 
Teacher Appraisal, Instructional Improvement Instrument 
(TA Triple 1} than teachers who have not had the program 
(control group).
By examining pupil outcomes. Level IV of the Medley, 
Soar, and Soar model, one can see whether the program can 
improve student attainment of specific educational ob­
jectives. "The professional competence of the teacher , , , 
is the critical ingredient to increasing the probability 
of successful learning," (Hunter, 1976, p. 169)
Hypothesis III
Students of mathematics teachers who have completed 
the Program for Effective Teaching (experimental group) 
will score significantly higher on the Basic Mathematics
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Skills Test than students of mathematics teachers who have 
not participated in the program controlling for pre-test 
scores and SRA STEA (Scientific Research Associates' Short 
Test of Educational Ability) scores.
To examine further the relationship between the level 
of teacher performance and the degree of pupil progress in 
attaining specific educational objectives, it follows that 
teachers who are most successful in applying the instruc­
tional skills will have students making the greatest 
progress in achievement.
Hypothesis IV
Students of mathematics teachers who are rated in the 
highest quartile on teacher performances as measured by 
the Teacher Appraisal, instructional Improvement instrument 
(TA Triple I) will shew greater achievement in the Basic 
Mathematics Skills Test than students of mathematics 
teachers who are rated in the lowest quartile.
Definition of Terms 
For the purpose of this study, three basic terms 
need to be defined: learning, teaching, and the teaching-
learning process. The following definitions, as defined 
by Hunter (1974) , are applied in this studyi
Learning is any change of behavior that 
is not motivational or due to a temporary con­
dition of the organism.
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Teaching ia a process of deliberate 
decision-making and action which makes 
learning more probable and more predictably 
successful than it would be without that 
teaching.
The teaching-learning process is the 
dynamic interaction between teacher and 
learner. (pp. 346-347)
Limitations
This study has certain limitations. They are as 
follows.
All teachers in this study were secondary teachers. 
The program for Effective Teaching is in its third year 
in the Newport News School System. All teachers of grades 
one through five who were in the system during 1976-1977 
had completed the program. Therefore, any experimental 
group of teachers in these grades would have had to be 
composed of teachers new to the system. in addition, the 
skills and vocabulary of the program had become so much a 
part of the elementary school it would have been difficult 
to have a control group that was not being influenced by 
the Program for Effective Teaching.
The study was limited to teachers of English, social 
studies, mathematics, and science. This limitation had 
been determined because these were the priority areas of
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the school system* Teachers in other content areas will 
be taking the Program for Effective Teaching in subsequent 
years*
Student achievement was limited to measurement in the 
area of mathematics. Specifically, the general mathematics 
students were taught the state minimum competency objectives, 
Mathematics had been selected because the objectives in 
mathematics were more specifically defined than those of 
other specified fields and because an instrument had been 
developed to measure achievement of them.
Teacher behavior could have been influenced by the 
knowledge that the raters for this study were elementary 
P.E.T. instructors. Although the secondary P.E.T. course 
was conducted by an entirely different group of instructors 
from the elementary program and was housed in a different 
building from the elementary program, some secondary 
teachers in the study may have recognized an association 
of their raters with a P.E.T. course. This may have 
limited or modified some secondary teachers' behaviors.
Overview of the Remainder of the Study
Chapter 2 contains a review of the literature and 
research related to the problem. The methodology of the 
present study including the research design, instrumenta­
tion, and statistical treatment of data will be discussed
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in Chapter 3. A presentation of the findings and results 
of the study is found in Chapter 4. Chapter 5 of this 
dissertation presents the conclusions and implications 
for further research.
Chapter 2
Review of Related Literature and Research
A review of literature and research related to the 
problem of the study is presented in this chapter. The 
review is divided into five sections: (1) the teaching
and the learning processes; (2) teacher behaviors and 
student achievement; (1) measurement of teacher effective­
ness; {4} effects of in-service programs on teacher 
behavior, and (5) the Long Beach (California) Unified 
Public Schools' Professional Development Center Model.
The Teaching Process and the Learning Process 
The review of literature begins with an examination 
of the teaching process and the learning process as 
theorized by Hunter (1971). These processes and the 
teaching decisions inherent in them are the basis for the 
content of the Program for Effective Teaching.
The Teaching Process
The teaching process as explained by Hunter (1971) 
is based on the following assumptions:
1. Teaching and learning are interwoven and are




2. Teaching is the process of professional decision­
making and the transforming of these decisions 
into behaviors which lead to learning becoming
more probable, efficient, predictable and economical.
3. Constraints within the teacher or the teacher's 
environment can be decreased by appropriate 
teaching decisions.
4. Teaching decisions and actions are within the 
direct control of the teacher; learning is not 
within the direct control of the teacher.
5. Teaching is a learned skill. The individual’s 
personality can help or hinder his professional 
skills.
6. Teacher behavior can be grouped as (1) those 
related to the learning, (2) those related to the 
learner’s behavior, and (3) those related to the 
teacher's behavior.
7 . A body of knowledge has been developed to help
the teacher make appropriate decisions in each 
area. Many studies have been done to ascertain 
the characteristics of a good teacher.
In the teaching process, the first decision a teacher 
must make is to determine the learning objective. To 
determine the objective the teacher must be knowledgeable 
in the content area. He must also know what the learner 
has already learned in the content area. In most content
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areas, a continuum of skills or knowledges exists which 
make certain skills prerequisites to more complex or 
difficult skills. Determining the appropriate objective 
is prerequisite to any decision about methodology for 
successful teaching* The teacher carefully chooses 
objectives that are not too difficult and therefore not 
attainable regardless of how well the teacher teaches or 
how hard the learner tries. In a similar manner the 
teacher must not choose objectives that the student has 
already mastered. In either situation little learning 
will occur. Choosing objectives at the appropriate level 
of difficulty is essential to successful teaching. Pro­
ceeding at a level which is too difficult or too easy or 
at a rate which is too fast or too slow wastes time. Such 
a negative experience hinders future learning {Hunter, 1971).
Another skill of the successful teacher is the ability 
to adjust the degree of intellectual complexity at any 
level of difficulty. In cognitive complexity, the Taxonomy 
of the Cognitive Domain {Bloom, 1956) has been developed 
as a guide for teachers to classify learnings. Taxonomies 
have also been developed in the affective domain 
{Krathwohl, 1964) and the psychomotor domain (Simpson, 1966). 
In any domain, the teacher must choose objectives at an 
appropriate level of difficulty and complexity which implies 
that the teacher knows how far a student has progressed
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within a given domain* It is the teacher who must monitor 
the appropriateness and attainability of the learning 
objective (Hunter, 1971)*
A teacher’s second decision in the teaching process 
is to determine what the learner must do to accomplish 
the objective. Learning implies that the learner must 
"do" something* This "doing” must be relevant to the 
objective and appropriate for that particular learner*
Many problems in learning are a result of imprecise 
decisions about the behavior of the learner* The product 
of the teaching process up to this point is the behavioral 
objective of the teaching act. The teacher must determine 
the learning as well as what the learner must do to 
accomplish it. The objective describes the content as 
well as the behavior of the learner. "The efficiency of 
teaching is increased so markedly by specifying objectives 
in behavior and developing this skill in teaching 
behavior." {Hunter, 1971, p, 151) A behavioral objective 
written precisely provides a teacher the opportunity to 
evaluate student achievement. On the basis of current 
data, the teacher can make rational decisions of whether 
to Cl) reteach the lesson, (2) abandon the lesson,
(3) practice, (4) extend the learning, or (5) move on to 
a new learning. This process is on-going throughout the 
lesson {Hunter, 1971).
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The third decision a teacher must make is to determine 
the methodology or strategy to be ueed in accomplishing the 
objectives, strategy decisions are appropriate only after 
the behavioral objective has been established. "Validity 
of method is established only in relation to its effec­
tiveness in accomplishing a specified learning objective." 
(Hunter, 1971, p. 151) There are basic principles of learning 
that underlie methodology. These principles tend to be 
valid for all subjects and all age groups. The application 
of these principles of learning into the classroom tends 
to make successful teaching* The way these principles are 
applied will depend upon the teacher's personality, subject 
area, learner’s age, interests and capabilities (Hunter, 1971).
An important principle of learning is motivation. 
Motivation must be maintained at an optimal level throughout 
the teaching-learning process, not just at the beginning.
Many out-of-school factors affect motivation. The teacher 
has little control of most of these external factors. In­
school factors within the teacher’s influence are;
1. The degree of the student's concern about the 
learning
2. The type of feeling tone involved in the learning
3. The degree of the student's interest in the 
learning
4. The degree of the student's success in the 
learning
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5, The precision of the knowledge of results 
available to students
6, The relationship of the learning activity to the 
goal desired by the student (Hunter, 1967 a).
Previously, the amount of time available for teaching 
was considered to be an important factor in the amount of 
learning accomplished. Current research in teaching is 
focused on variables that affect learning within existing 
time constraints.
Factors related to the material to be learned are :
1. Order




4. Whole versus part
5 * Vividness




4. Active participation by the learner
5. Degree of guidance
6. Knowledge of results
7. Level of aspiration
0 - Schedule of practice
9 . Positive and negative transfer (Hunter, 1967 b) .
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Another principle of learning is retention. According 
to Hunter, retention of material is related to:
1. The degree of original learning
2. The meaningfulnesa of the material
3. The presence of feeling tone
4. The presence of positive or negative transfer
5. The schedule of practice (Hunter, 1967d).
By focusing on the factors that affect transfer, 
another principle of learning, it is possible to increase 
desirable transfer and decrease undesirable transfer which 
might impede future learning. Factors which affect transfer 
are:
1. Similarity of two situations
2. Association of two learnings
3. Degree of original learning
4. identification of the critical attributes of 
the learning (Hunter, 1970),
Another aspect of the teaching process is the teacher's 
"use of self." This is the human aspect of the process, 
where the teacher uses his own personality and skills in 
conjunction with his teaching skills, "It is this ‘use of 
self which differentiates the artist from the competent 
technologist in the profession." (Hunter, 1971, p. 153)
A teacher who is sensitive to individual learners will 
vary the amount and type of support, reinforcement, 
stimulation or demands placed upon Individuals at different
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times. "This quality of human sensitivity in the process 
of teaching is not easily identified or described and 
consequently is not easily transmittable." (Hunter,
1 9 7 1 ,  p ,  1 5 3 )
One such quality is the degree to which a teacher is 
supportive or demands that his student be independent. 
According to Hunter, the competent teacher is flexible, 
is sensitive to student needs, and is aware of his own 
teaching patterns. He also makes adjustments in the degree 
to which he is supportive or independent (Hunter, 1971). 
Another variable that a competent teacher manipulates is 
the degree of predictability versus the degree of ambiguity 
maintained in the learning environment. A third variable 
trait is the size of the learning increments the teacher 
takes. Some teachers teach in small incremental steps, 
while others move much faster. As in other teaching decisions, 
the teacher must base the pace on the behavioral clues 
generated by the learners (Hunter, 1971).
The personality of any teacher is an asset for some 
learners and a liability for others. The competent teacher 
accentuates or modifies his style to enhance the decision­
making in the teaching process.
Figure 1 is a model of the successful teaching process.
It is the theory-based response to the following questions 
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Which constraints exist that must be taken 
into account?
What learning task is appropriate for the 
student at this particular stage of his 
learning?
a. The degree of difficulty in ascending 
increments
b. The degree of cognitive complexity 
(cognitive domain) or internalization 
(affective domain) or automation 
(psychomotor domain)
What learner behavior is--
a. Relevant for the task?
b. Appropriate for the characteristics 
of this learner?
What is the primary behavioral objective 
for this lesson?
Which principles of learning must be 
incorporated that are related to:
a. The material to be learned?
b. The act of learning?
What modifications need to be made for 
this particular student?
How can the teacher use his particular 
competencies and personality to enhance
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the translation of his teaching decisions 
into effective action, i.e., teaching 
behavior which incorporates funded 
knowledge with the "beet of raet?
9. What is the best methodology to accomplish 
the learning objective?
9. How can all these decisions (1-5) be best 
synthesized in the teaching-learning act?
10. How successful was the teaching-learning 
act?
11. What should be the next step in the 
professional decision-making process?
(Hunter, 1971, pp. 154-156)
The Learning Process
Hunter (1971) sees the learning process as having four 
major premises. Learning is incremental. Simple learning 
components lead to more complex learnings. Therefore, 
learnings can be built on previous learnings, step by step. 
This implies that analytic techniques are necessary to make 
learning more efficient and effective. This closely 
parallels the first decision in Hunter^ teaching process.
Learning is predictable. The teacher needs to 
facilitate the learning that is to be accomplished by 
using principles of learning (Hunter, 1971) .
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Factors that occurred in the past neither guarantee 
nor disallow successful learning happening at the present. 
Neither genetic nor environmental factors make learning 
impossible. These factors can help or hinder learning; 
a teacher, however, should attempt to build on those 
experiences which will aid learning. This premise emphasises 
that appropriate learning is possible for everyone. Time 
is a barrier that is an obstacle for a teacher. A teacher 
can make changes only in the present (Hunter, 1971) .
In the learning process a teacher acts as facilitator 
to identify the areas where the learner needs to direct 
his efforts and to incorporate principles of learning in 
the process to achieve the learning more efficiently and 
effectively. Figure 2 is a model of the learning process 
indicating what a teacher can do in the present to 
facilitate learning (Hunter, 1971) ■
Teacher Behaviors and student Achievement
Examination of research of teacher behaviors which 
promote learning is appropriate to this study because it 
is the teacher's behavior during instruction that determines 
to a large extent the pupil learning. The competent 
teacher knowingly identifies, articulates, and applies 
principles of learning in his teaching. If the teacher is 
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of learning, the probability of successful student learning 
is increased (Hunter, 1971)*
Research shows that attempts have been made to link 
teacher behaviors to achievement of students and to 
classroom environment, Ryans (1961) found a relationship 
between elementary school teachers who are understanding, 
friendly, organized, businesslike, stimulating, child- 
centered, and imaginative with elementary school pupils 
who are alert, participating, confident, responsible, and 
exhibit self-control. At the secondary school level, 
significant relationships existed between imaginative 
and stimulating teachers and student achievement.
Anderson and Walberg (1968) and Fortune (1967) found 
that organization of the lesson by the teacher correlated 
significantly with student achievement. In other studies, 
however, Walberg (1969) and Belgard, Rosenshine and Gage
(1965) found no significant results.
A study dealing with student teachers linked student 
achievement with the teacher behaviors of showing approval 
by praising and repeating students’ ideas and frequently 
integrating student responses into the lesson* The 
correlation was positive although not significant (Fortune, 
1967} . Studies by Ryans (1960) and Torrance and Parent
(1966) showed significant relationships between the trait 
of teacher warmth and student behavior. Other studies,
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however, showed no significant relationship between these 
variables (Flanders, 1970; Perkins, 1965; and Wallen, 1966) .
Several studies showed that teachers who are business­
like rather than simply interested in students enjoying 
themselves produced students who showed greater gains in 
achievement (Conners and Eisenberg, 1966j Torrance and 
Parent, 19 66; Chall and Feldman, 1966; Wallen, 1966; and 
Fortune, 1967) .
Studies by Fortune (1967), Belgard, Rosenshine, and 
Gage (i960), and Anderson and Walberg (1968) showed a 
relationship between clarity of explanation of concepts 
by the teacher and achievement of students, According to 
a study done by Rosenshine and Furst (1971), teacher 
behaviors which promoted student performance were: 
clearness of the explanation, variety during the instruction, 
enthusiasm, achievement-orientation and businesslike 
manner, and provision of freguent opportunities for students 
to practice the task.
Several researchers studied the relationship between 
student achievement and the teachers knowledge of content 
and of pedagogy. Hillman (19 73) wrote that important 
abilities of a teacher are to change pupils1 knowledge, 
skills and attitudes in a pre-specifled way, to determine 
specific objectives, to organize for instruction, and to 
be knowledgeable in subject matter and in educational 
philosophies.
38
McNeil (1967) studied the effect on pupil performance 
of teachers who used specific behavioral objectives as 
compared to teachers who did not* He found that there was 
significantly higher student performance by teachers who 
used specific behavioral objectives. Baker (1967), 
however, found no significant differences in pupil achieve­
ment between a group of teachers using behavioral objectives 
and a group which did not* The reason given for this 
finding was that teachers did not understand the objectives 
since they could not identify items on tests which measured 
the given objectives; therefore, knowing an objective did 
not help. Popham (196 7) tried to differentiate teachers 
from non-teachers by having both groups teach students as 
many objectives as possible in four hours. The results 
showed no significant difference between the two groups 
in terms of student achievement.
Levine (19 72) conducted a study of the effect on 
student performance by teachers who were able to state 
objectives in behavioral terms, determine pupil's level of 
attainment of objectives by a pre-assessment, develop 
activities which are relevant to the objective, and 
evaluate student mastery of objectives. These competencies 
were used in a criterion-referenced programmed package. 
Students of teachers competent in these skills did signifi­
cantly better on a unit test than did students of teachers
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who were not competent in these skills. Tucker (1969) 
conducted a similar study but did not find the same effects.
He concluded that exposing teachers to the skills did not 
change the teachers1 teaching behaviors.
Flanders (I960) found that teachers who were able to 
provide flexible influence styles, shifting from the 
direct to the indirect depending upon the situation, were 
better able to create climates in which students achieved, 
Several studies found significant correlations between 
variation in teacher behavior and achievement by students 
(Connors and Eisenberg, 1966, Walberg, 1969, and Lea, 1964).
Hamachek (1968) found that teachers who are knowledgeable 
in their subject matter, warm, flexible and responsive, and 
equally concerned with relationship variables as with 
cognitive variables make good teachers. These teachers 
view teaching as more than presentation of facts but 
rather view teaching as guiding students to their potential 
for understanding.
Medley (1977) found a correlation between teachers 
with high student achievement gains and teachers who pro­
duced students with better self-concepts and interest in 
school. Effective teachers spent a greater percentage of 
class time on activities that were task-oriented, with 
most of their students1 time spent in structured activities 
with little unoccupied time. Questions tended to be at a
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lower level of complexity rather than at the analysis, 
synthesis, or evaluative levels. This was particularly 
true with students of lower socio-economic levels. Medley 
also found effective teachers have orderly classrooms. 
Effective teachers are more apt to individualize assignments 
and spend more time actively involved with small groups of 
students. Teachers who assign a greater amount of independent 
work were found to produce students who like school but 
actually learn less. Medley discovered that techniques that 
are effective with high socio-economic level students are 
not always effective with low socio-economic level students. 
For example, giving much individual attention produces high 
achievement gain with low socio-economic students, but is 
not as effective with high socio-economic level students.
Soar and Soar (1973) found that a neutral emotional 
range of classroom climate produced the most student 
achievement; a negative classroom climate is more destructive 
of achievement gains of low socio-economic level students.
They found a variety of levels of complexity of cognitive 
skills was effective. In another study, Soar and Soar 
(196 8) found that a variety of sound teaching techniques 
and behaviors was optimal in student achievement. Achieve­
ment was tied to the degree that teachers structured learning 
activities at different levels; the higher the cognitive 
level the less structure required. Some degree of structure
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and direction is necessary, though, at even the highest 
levels.
McDonald and Elias (19 76) found that a pattern of 
teaching techniques rather than a single teaching method 
discriminated the effective teacher from the ineffective 
one. Effective patterns differed with grade level and 
subject because of the needed amount of explanation or 
direction the area or level required. For example, the 
effective second grade teacher used a wide variety of 
types of reading materials and worked frequently with 
individual students. The teacher initiated questions and 
explanations. By contrast, the effective fifth grade 
teacher used longer periods of direct student-teacher 
interaction and made less use of different materials. The 
difference in the approaches was attributed by the re­
searchers to be due mainly to the differences in the kinds 
of reading skills the teachers were trying to accomplish.
Measurement of Teacher Effectiveness
One problem of educational administrators has been to 
determine how best to measure teacher effectiveness.
Barr (1955) indicated that the concept of teacher effec­
tiveness is not uniform, that understanding of analysis 
of data varies, and that levels of professional sophisti­
cation differ. He concluded that little was known about 
how to judge teacher effectiveness, Robinowitz and Travers
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(19 53) stated that effective teachers contribute to the 
growth of pupils* Since the 1950's, researchers have 
attempted to find a definition of teaching competencies and 
to find a quantitative process to measure these competencies 
(Owens, 19 71).
Rosner (19 73) indicated that teacher effectiveness 
should be measured through observation of teacher behavior 
in the classroom, using instruments which categorize teacher 
behavior in both the affective and cognitive domains.
In addition, student behavior should be measured in both 
the affective and cognitive domains. Medley {1973),
Mitzel (I960), Popham (1973), and Millman (1973) agree 
with this method. Popham suggested that teacher performance 
tests based on the ability of the teacher to achieve 
certain stated instructional objectives could discriminate 
weak from strong teachers.
Stevens (I960) stated that measures of teacher effec­
tiveness should be based on (1) relevance of the instrument 
to the teacher behavior being measured, (2) reliability 
of the instrument, (3) freedom from bias, (4) flexibility 
for different teaching strategies, and (5) practicality in 
terms of time constraints and ease in use. Popham's 
(197 3) approach was baaed on a teaching performance test 
which gave a teacher an objective to teach as well as 
sample test items and directions to plan a fifteen-minute
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lesson designed to have the learners master the objective 
and to be interesting to the learners. The teacher planned 
the lesson and presented the lesson to a small group of 
learners. A post-test was administered to the learners. 
Learners rated the lesson in terms of interest. A measure­
ment in the cognitive domain was based on the post-test 
scores and in the affective domain by the learner's 
ratings.
Miliman (1973) discussed the objections to the teaching 
performance test for measuring teacher competence. One 
criticism was that only those skills which are observable 
and objectively defined could be learnings. Therefore, 
the focus was on trivial outcomes. Another criticism 
was that teaching performance tests measure the growth of 
small groups of students for short periods of time on 
enrichment-type materials when the goal was to determine how 
well a teacher could do with thirty students for a full year. 
Millman answered the first objection by stating that there 
was nothing about the format of the teaching competency 
measure that required teaching trivia, that the teacher 
could deal with any learning outcome. To the second 
objection, he answered that efforts could be made for 
long-term studies. A teacher, however, who performed 
poorly on several short-term performance tests was not 
likely to perform differently over a longer period of time.
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Medley (197 3) stated that the present trend In the 
measurement of teacher evaluation is toward the measuring 
of process as well as product. Process implies what the 
teacher says and does while providing instruction as well 
as teacher-pupil interaction, Product implies pupil 
achievement as a result of instruction. The Hunter Teacher 
Appraisal Instructional Improvement Instrument was designed 
to measure the process (Hunter, 1976) ,
Effect of Staff Development Programs 
on Teacher Behavior 
Programs of staff development have been developed and 
implemented with little, if any, evaluation of their 
effects. Rosenshine (1971), however, stated the major 
concern is whether in-service programs relate to teacher 
behavior in the classroom. In addition, Popham (1973) 
felt that teachers should be "skilled goal achievers,” He 
did not feel that most staff development programs attempt 
to do this. Teachers want to impart the content and maintain 
good classroom discipline, Popham suggested that teachers 
need to develop clear and specific instructional objectives 
and develop instructional strategies to accomplish them.
As suggested by the Medley, Soar, and Soar (1975) model 
developed earlier, the ultimate objective is the effect on 
student achievement. That objective can be reached only 
through the intermediate objective of changes in teacher 
behavior.
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Rosner (1973) indicated that there are three require­
ments of a valid in-service program. First, the program 
must demonstrate teacher growth based on specific compe­
tencies. Second, there must be evidence of pupil achieve­
ment based on specific objectives. Third, a research 
design must be developed to study the relationship between 
teacher growth and pupil achievement. Without any one of 
these steps, a program could not be validated. Teaching 
is a form of problem-solving behavior and these problem­
solving skills are learned by training and practice.
Medley (197 3) stated that a model in-service program 
specifies its objectives in behavioral terms, maintains 
the proper environment for teachers to learn these be­
haviors, and evaluates the quality of the teacher behavior 
in quantitative terms. Rosenshine and Furst (1971) found 
that in-service programs which focused on specific behaviors 
were more effective than traditional methods courses in 
changing teacher behavior. A study by Levine (1973) using 
student teachers concurred with the conclusions of 
Rosenshine and Furst.
Lawrence (1977) directed a research study to determine 
the current status of procedures for changing teacher 
performance through staff development programs. The 
investigation summarized the findings of ninety-seven 
studies which reported results of in-service programs. 
Several trends were found that are pertinent to the present
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study. First, in-service programs situated on college 
campuses were found to be as effective in changing 
teacher behavior as those conducted in school system buildings. 
School-based programs were more effective in changing 
complex teacher behaviors and in changing teacher attitudes. 
Second, school-based staff development programs planned or 
conducted by school system administrators or supervisors 
tended to be more effective than those programs involving 
college or other outside personnel. Third, in-service 
education which attempts to change teacher concepts or 
to increase the teacher's reservoir of information has a 
high degree of success. Those programs which try to change 
teacher behavior are less successful; while those attempting 
to change teacher attitudes are the least successful. 
Realization of objectives is significantly higher when the 
goal is directed to a change in teacher behavior rather 
than student behavior. Fourth, staff development is more 
likely to achieve success when teachers must demonstrate 
the expected behavior and receive feedback on their 
performance than when teachers are asked to store the 
information for future use. Last, in-service is more 
likely to be beneficial if the program is a part of the 
general plan and goal of an entire school district rather 
than an isolated effort.




The Newport News Public Schools' Program for Effective 
Teaching has its antecedent, the Long Beach (California) 
Unified School District's Professional Development Center. 
Although P.E.T. differs in format, both programs have the 
same theory base.
The emphasis of the Professional Development Center 
Program was the strengthening of classroom instructional 
techniques in reading and mathematics in kindergarten 
through grade 6 by involving school personnel from selected 
schools in an intensive training program. Besides 
attempting to improve reading and mathematics achievement, 
the in-service program is aimed at decreasing teacher 
turnover in central city schools*
The format of the Long Beach Professional Development 
Center program has varied considerably over the years but 
the content has remained constant. The program has four 
major components:
1. Teaching to reading and mathematics objectives
2. Developing diagnostic and prescriptive skills 
needed to individualize instruction in reading 
and mathematics
3. Assessing instruction through clinical supervision
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A. Maintaining and refining instructional skills 
through follow-up.
In the eight years of the program, 066 individuals 
working in the targeted schools have participated in the 
program. Findings from a five-year analysis of the 
standardized test scores of pupils taught by teachers who 
participated in the program indicate that the program has 
aided in improving student achievement in both reading and 
mathematics. Gains were noted with the third year of the 
program. For the five years during which comparisons were 
made, in seventy-four percent of the fifty comparison points, 
pupils whose teachers participated in the training made 
greater test score gains than pupils of teachers who had 
not received the training (see Table 1}.
Summary
This chapter attempted to examine the literature for 
those studies relating to this investigation. In summary, 
the following observations can be made.
Hunter's Teaching and Learning Process is the basis 
for the Program for Effective Teaching. Hunter explains 
effective teaching as an eleven-step decision-making process.
The literature indicates many teacher traits, behaviors, 
and competencies have been identified which promote learning 
in pupils. Among these are: the ability to explain clearly,
organize instruction, be flexible, be enthusiastic, be
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Table 1
8-Year Record of FDC Operations in the Long Beach 




Difference in Median Months Gained* 
Between Pupils Taught by PDC 




2 3 4T 5 6 2 3 4 5 6
1969-70 Not kvail able Not ■Wail able
1970-71 Not kvail able Not \vail able
1971-72 Not nvail able Not \vail able
1972-73 © © © © © -2 0 © 0 ©
1973-74 © © © © © © 0 © 0 ©
197 4-75 © -1 © © © © © © © -3
1975-76 © © © © © © © © © -5




= PDC Trained Teachers' Pupils
Showing Greater Median Gains Than 1 
Non*PDC Trained Teachers' Pupils [
fi.ll of the differences listed (preceded by plus, minus, or 
zero signs) refer to the median scores of pupils of PDC trained 
teachers compared to the median scores of pupils of non-trained 
teachers, Negative scores and zero scores simply indicate those 
cases in which the pupils of PDC trained teachers gained fewer 




businesslike, and be warm. The teacher should be knowledge­
able of content and of educational philosophies, employ 
behavioral objectives, assess learning, and develop 
meaningful learning activities. There has been a variety 
of results in terms of finding significant cause and effect 
relationships between teachers' behaviors and pupil achieve­
ment. These studies showed no teaching strategies or 
methods which worked best with all children. In addition 
to the age of the learner and the subject area content to be 
taught, the complexity of the learning task and the socio­
economic status of the learners must be considered.
According to Lawrence's review, staff development pro­
grams that appear to be effective are those that attempt to 
involve school-based administrators and supervisors in 
planning and conducting the program. In addition, in-service 
programs which try to change teacher behavior rather than 
student behavior are more likely to succeed. Programs which 
are related to the general priorities of the school district 
tend to benefit teachers more than single-effort programs. 
Programs are more likely to accomplish their aims when 
teachers are able to demonstrate the learnings and to 
receive beedback on their attempts.
This concludes the review of literature related to 




This study involved the measurement of changes in 
teacher behavior based on the objectives of the Program 
for Effective Teaching and achievement of students of 
teachers who completed the Program for Effective Teaching. 
Chapter 3 presents a description of the methodology used 
in this study. The chapter includes a discussion of 
(a) sample selection, (b) description of the instrumen­
tation , (c) procedures, and (d) data analysis.
Sample Selection 
The subjects used for examining teacher performance 
(Hypotheses I and II} in this study were forty-eight 
Newport News secondary teachers of English, science, social 
studies, or mathematics. Each of the eight secondary 
school principals submitted eight names of teachers, two 
from each of the departments mentioned above, whom the 
principal would recommend for the first Program for 
Effective Teaching class for secondary teachers. All 
sixty-four teachers were informed that they might be 
observed for the purpose of evaluating the Program for 
Effective Teaching, From each school, three teachers
51
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were randomly selected to be in the experimental group and 
three to be in the control group. The composition of the 
experimental and control groups is described in Table 2.
The twenty-*four teachers in the experimental group partici­
pated in the Program for Effective Teaching during 
September and October, 1970. Teachers in the control group 
were not enrolled in the Program for Effective Teaching in 
197B.
The subjects used for examining student achievement 
(Hypotheses III and IV) were students selected from the 
general mathematics classes of mathematics teachers who 
were randomly selected to be either in the pool of teachers 
for the experimental group or the pool of teachers for 
the control group. Teachers who were selected by the 
principals to be in a fall 1970 Program for Effective Teaching 
class, who were in the pool of teachers for the experimental 
group, and who taught at least one general mathematics 
class comprised the experimental group for this study. Each 
teachers in the experimental group was assigned a grade 
level for the purpose of this study based upon the grade 
level of the majority of general mathematics students 
that teacher instructed. Thus, each experimental group 
teacher was assigned a grade level of eight, nine or ten 
depending upon whether that teacher taught mainly General 
Math 1,2 (Grade 3), General Math 3,4 (Grade 9] or General 
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Each experimental group teacher was paired with a 
teacher from the pool of teachers for the control group.
The paired control group teacher was randomly selected 
from among the teachers in the pool of teachers in the 
control group who taught the same grade-level general 
mathematics class in the same school as the paired teacher 
in the experimental group. In two instances no teacher in 
the pool of control group teachers was available who taught 
the same grade-level general mathematics in the same school 
as the experimental group teacher. Therefore, a teacher 
from the pool of teachers for the control group was 
randomly selected from another school who taught the same 
level general mathematics as the experimental group 
teacher. In all, the experimental group consisted of 
twelve teachers paired with twelve teachers in the control 
group. Each group consisted of three grade eight, five 
grade nine, and four grade ten general mathematics teachers.
All students (n=564) with both a pre-test and post-test 
score enrolled in the appropriate grade-level general 
mathematics class of each teacher were included in determining 
the level of student achievement for that teacher. The area 
of mathematics was selected for measurement of student 
achievement because the objectives were clearly defined and 
an instrument had been developed locally which measures them.
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Description of Instrumentation
Two instruments were used in this study. To measure 
teacher performance the Teacher Appraisal, Instructional 
Improvement Instrument (TA Triple I) developed by Hunter 
was used. To measure student achievement the Basic 
Mathematics Skills test, Form 5r developed by the Newport 
News Public Schools was used.
Teacher Appraisal, Instructional 
Improvement Instrument
Hunter (1976) developed the Teacher Appraisal Instrument 
(TAI) to focus on overt classroom behavior that answers the 
following questions:
1. Are teaching-learning time and energy 
focused on the intended objective?
2. ts that objective at the appropriate 
level of difficulty?
3. Are there constant monitoring and 
adjusting?
4. Which principles of learning are being 
used productively?
5. Which principles of learning are being 
abused or ignored7 (p. 16S)
The original purpose of the TAI was to identify and state 
the elements of successful teaching. The TAI was found to 
be applicable to all content areas, all age groups or all
56
ability levels, and all sizes of instructional groups or 
various classroom organizations. The TAI was renamed the 
Teacher Appraisal, Instructional Improvement Instrument 
(TA Triple 1} because it was found to be helpful in 
improving instruction.
The TA Triple I can be used to improve 
instruction by helping a teacher know whether 
teacher*learner energy is focused on the 
intended learning or is being dissipated, 
which learning principles are being used 
appropriately to further student learning, 
which additional principles could be used to 
accelerate that learning and which principles, 
if any, are being ignored or abused, thereby 
interfering with intended learning. An ex­
tremely important contribution of this 
instrument is the articulated information of 
what a teacher is doing well and why it is 
successful. Often the teacher is unaware of 
or has automated productive teaching be­
haviors . As a result of becoming aware of 
them, he or she can deliberately transfer 
those decisions and behaviors to new situa­
tions where they are appropriate.
(Hunter, 1976, p. 168)
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The use of the TA Triple I requires professional compe­
tencies, judgment, end ability to analyze (Hunter, 1976),
A copy of the TA Triple I can be found in Appendix A.
Each of the forty-eight teachers in the experimental 
and control groups for Hypothesis I and Hypothesis II 
were observed and rated on the Hunter TA Triple I by a 
pair of judges who are experts in observing and rating 
lessons for the components of the Program for Effective 
Teaching. The judges were the four instructors for the 
elementary Program for Effective Teaching.
To determine the inter-judge reliability of these 
observers using this instrument, six videotapes were made 
of teachers instructing classes. The four P.E.T, instructors 
as well as this researcher observed and rated these lessons 
using the TA Triple I. The ratings were analyzed using 
the procedure for measuring inter-judge reliability as 
defined in Kerlinger (1973) . Table 3 demonstrates high 
degree of reliability between judges. Correlations of 
reliability ranged from 0.95 to 0.99. All six ratings 
were significant at the 0.5 percent level. The reliability 
was acceptable for this study.
Basic Mathematics Skills 
Test, Form 5
The Newport News Public Schools developed a test to 
measure achievement of students on the Virginia State
Table 3 SB
Inter-Judge Reliability of Observers Using 










Freedom F P ctt
1, Teaching to an Objective
Items 0.2 5
Individuals 57.2 4 75.53 .005 0.99
Residuals 3.8 20
Total 61.2 29
2, Correct Level of Difficulty
Items 1.0 5
Individuals 30.7 4 15. 35 .005 0,95
Residuals 7.0 20
Total 39.5 29
3, Monitoring and Adjusting
items 1.2 5
Individuals 54.2 4 75.28 .005 0 .99
Residuals 3.6 20
Total 59.0 29
4. Facilitating Use of Principles of Learning
Items 0.9 5
Individuals 55. 0 4 91.67 .005 0.99
Rea iduals 3.0 20
Total 58.8 29
5. Interfering Abuse of Principles of Learning
Items 1.0 5









Minimum Competencies as defined by Virginia State Board 
of Education, 1978. A list of these objectives can be 
found in Appendix B. The test was developed by 
Robert G. Johnson, Assistant Principal, Menchville High 
School; Nancy Makela, Mathematics Department Chairman, 
Menchville High School and this researcher. The test 
contains three items for each of the thirty-three identi­
fied competencies for a total of ninety-nine items.
All items are multiple choice in nature with four item 
responses for each item step. Appendix C is a copy of 
this test.
Validity
Gronlund (1971) indicates that the state of the art 
for the determination of criterion-related validity of 
achievement tests is not fully developed, "A major problem 
is that of obtaining a satisfactory criterion of success." 
(p. 89) He suggests that "procedures of logical analysis" 
should be employed to determine test validity.
To assess content and criterion-related validity of 
the Basic Mathematics Skills Test, Form 5, a table of 
specifications was developed. Table 4 summarizes the test 
items in terms of content and level of complexity. In 
addition, to check the validity of this instrument, a panel 
of experts composed of Tidewater Virginia Supervisors of 
Mathematics and Mathematics Department Chairmen concurred
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Table 4
Table of Specifications for
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Numeration 3 3 6
Whole Number Computation 12 12
Decimal Number Computation 9 9
Fractional Number Computation 6 6
Percent Computation 6 6
Geometry 6 6
Measurement 3 12 15
Graphs 9 9
Consumer Applications 3 6 15 6 30
Total 3 15 39 36 6 99
Table adapted from Bloom, Hastings, and Madaus, 1971,
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that the test in fact measured the corresponding competencies 
as defined by the Virginia State Board of Education,
Concurrent validity was established by correlating 
the Newport News Public Schools Basic Mathematics Skills 
Test with the Virginia State Mathematics Minimum Competency 
Test administered November 3 and i f 1978. Eighty-seven 
tenth-grade Newport News Public Schools students who had 
taken both tests in the fall of 1978 were randomly selected 
and their scores on each test were correlated by using 
Pearson Product Moment Coefficient of Correlation Formula.
The coefficient of correlation was--
r = 0* B9 
n = 87 
P <  *01
Table 5 summarizes the descriptive statistics of this 
validity check.
Reliability
To obtain a measure of reliability on the test, a 
test-retest procedure was used. A group of forty-five 
students who ttok the test retook the test three weeks 
later. The results were correlated using the Pearson 
Product Moment Coefficient of Correlation Formula. The 
reliability coefficient was—
r = .97 
n = 45 
p <  .01
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Table 5
Correlation of the Newport News Public Schools 
Basic Mathematics Skills Test with the 
Virginia State Minimum Competency Test
(n - 87)
Newport News Virginia State
















A summary of the descriptive statistics of the reliability 
check is found in Table 6. The reliability coefficient 
was acceptable for this study.
Procedures
Data Collection for Teacher Performance
The following describes the collection of data for 
Hypotheses I and II, which dealt with teacher performance.
A meeting was held with the secondary principals to 
explain the purpose and procedures of this study.
Principals were asked to submit names of eight teachers 
from which the experimental and control groups were 
randomly selected. Principals informed these teachers 
that they would be observed as part of this study.
Two judges observed each of the forty-eight teachers 
of the experimental and control groups of this study.
The observers were unaware of the group to which the 
teacher was assigned. Each teacher was rated by each 
judge on the Teacher Appraisal Instructional Improvement 
Instrument {Appendix A) . The results were averaged.
These scores were used as the pre-test for teacher performance.
The experimental group participated in the Program for 
Effective Teaching during September and October, 1978.
After the program was completed, the judges observed 
and rated the same teachers they had observed earlier.
Again, the judges were not aware to which group the
£4
Table 6
Reliability of the Newport News Public Schools 

























teachers were assigned. The results of the ratings were 
averaged* These scores were used as the post-test for 
teacher performance*
Data Collection for Student Achievement
The following describes the collection of data for 
Hypotheses III and IV, which dealt with student achieve­
ment.
All mathematics teachers were given the State of 
Virginia Minimum Competency Objectives {Appendix D). The 
teachers were instructed to make these competencies the 
basic objectives for their general mathematics classes.
All general mathematics students were administered 
the Newport News Basic Mathematics Skills Test, Form 5 
(Appendix C). These scores were used as a pre-test to 
measure student achievement.
Experimental group teachers participated in the 
Program for Effective Teaching during the fall of 1978,
Experimental group teachers were rated on the 
Teacher Appraisal Instructional Improvement Instrument 
(Appendix A).
Periodically after the experimental group teachers 
completed the Program for Effective Teaching, they were 
observed during the course. Observations and subsequent 
conferences helped to maintain skills developed during the 
course.
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In the spring of 1979, all general mathematics students 
were administered the Newport News Basic Mathematics Skills 
Test, Form 5. Their scores were used as a post-test to 
measure student achievement.
Data Analysis 
To test empirically the hypotheses of this study, 
several data analysis techniques as outlined in Statistical 
Package for the Social Sciences (Nie, Hull, Jenkins, 
Steinbrenner, and Brent, 1975} were employed. The specific 
analysis used to test each hypothesis is discussed.
Data Analysis for Teacher Performance
Hypothesis 1, using the six criteria defined on the 
Hunter TA Triple I, compared the performances of teachers 
who participated in the Program for Effective Teaching 
before and after the training program. The data were 
analyzed by using a t-test for paired observations. The 
t-test was used to determine if there was a significant 
difference from the pre-observation to the post-observation 
on any of the six criteria.
Hypothesis II, using the six criteria defined on the 
Hunter TA Triple I, compared performance of the experimental 
and control groups of teachers. The data were analyzed by 
use of analysis of covariance. The groups were compared 
using ratings of observations upon completion of the training 
program covarying statistically for the effects of ratings
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before the instruction. F-ratios were obtained to see 
whether there was a statistically significant amount of 
variability between the groups. in addition, eta values 
were found to determine the amount of variance explained 
by the Program for Effective Teaching. An eta value is 
the correlation ratio defined as the square root of the 
quotient of the between-groups sum of squares and the total 
sum of squares for a distribution. Eta values are employed 
when a coefficient of correlation is desired for data 
known to be related in a non-linear manner (Fried, 1969). 
Data Analysis for Student Achievement
Hypothesis III compared mathematics achievement on the 
Basic Mathematics Skills Test of the students of the 
experimental and control groups of mathematics teachers.
The scores of all of the general mathematics students who 
took both the pre- and post-tests were used to determine a 
mean pre-test score and mean post-test score for each 
teacher in the study. Analysis of covariance was employed 
on the means of the spring testing scores on the Basic 
Mathematics Skills Test controlling for the mean scores 
obtained at the beginning of the year. An F-ratio was 
determined to see if there was a statistically significant 
amount of variability between the groups.
Hypothesis IV compared the mean student achievement 
on the Basic Mathematics Skills Test of students of the
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mathematics teacherb in the first quartile to those of the 
mathematics teachers in the fourth quartile, the quartiles 
relating to the ratings on the Hunter TA Triple I total score. 
The data were analyzed by use of analysis of covariance.
The groups were compared covarying for the mean scores 
obtained on the Basic Mathematics Skills Test administered 
in September, 1978.
This chapter has presented the methodology used in this 
study. The next chapter presents a discussion of the 
findings of this study.
Chapter 4 
Findings
The results of the analysis of the data of this study 
will be presented in Chapter 4. Each hypothesis stated 
in Chapter 1 will be examined in each of the following 
sections.
Hypothesis I
Hypothesis £ predicted that teacher participants in 
the Program for Effective Teaching would learn the in­
structional skills of the program and would have signifi­
cantly higher ratings measured on the Hunter TA Triple I 
on the post-observation than on the pre-observation in 
each of the six criteria. The group of twenty-four teachers 
in the experiment improved their ratings in all six criteria; 
teaching to an objective, selecting objectives at the 
correct level of difficulty, monitoring the progress of 
learners and making appropriate adjustments, using 
principles of learning, not abusing principles of learning, 
and creating of a general overall impression of effective 
teaching. All six criteria improved significantly from 
pre- to post-observation (p<.01). T-values ranged from
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a 3,24 with 23 degrees of freedom for teaching to an 
objective to a 7.37 with 23 degrees of freedom for using 
principles of learning. The results of Hypothesis I are 
summarized for each criterion in Table 1, The results 
implied that teachers can learn the instructional skills 
of the Program for Effective Teaching and are able to 
implement them in their teaching. Therefore, Hypothesis I 
was accepted for each of the six criteria.
Hypothesis II
Hypothesis II predicted that teachers who had completed 
the Program for Effective Teaching would improve their 
ratings on the six areas of instructional skills measured 
in the Hunter TA Triple I significantly more than teachers 
who had not participated in the program. Post-observation 
scores were compared to observation ratings made prior to 
participation in the class. Four of the six skill areas 
produced F—ratios on the main effect of the analysis of 
covariance that were significant at the five percent level 
of confidence. These areas were: selecting objectives at
the correct level of difficulty, monitoring the progress 
of the learners and adjusting when necessary, not abusing 
the principles of learning and creating a general overall 
impression of effective teaching. One area, monitoring 
the progress of learners and adjusting when necessary, was 
significant at the one percent level of confidence.
Table 7 
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Although not significant, the area of using the principles 
of learning produced an F-ratio of 4,003 with 2 and 45 
degrees of freedom.
Although the analysis of covariance produced several 
significant F-ratios, the eta values ranged from 0. IS for 
teaching to an objective to 0.42 for monitoring and 
adjusting. The F-ratios suggest that teacher participants 
demonstrated significantly greater understanding and 
application in four instructional skills. There still 
exists, however, a large amount of unexplained variance 
between and within the teacher groups. The low eta values 
would also indicate that the covariant of a pre-observation 
rating would have low success in predicting the degree of 
improvement a participant might make by enrolling in the 
Program for Effective Teaching. Tables 8 through 13 
summarize the results of each instructional skill for 
Hypothesis 11,
On the basis of data obtained for this study, 
Hypothesis II was accepted for four instructional skills 
areas: selecting an objective at the correct level of
difficulty, monitoring and adjusting, not abusing the 
principles of learning and creating the general overall 
impression of effective teaching. Hypothesis II was 
rejected for the skills: teaching to an objective and
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Hypothesis III 
Hypothesis III predicted that students of mathematics 
teachers who have participated in the Program for Effective 
Teaching would make greater gains in mathematics achieve- 
ment than would students of mathematics teachers not 
exposed to the program. Three hundred fifteen general 
mathematics students of twelve teachers in the experimental 
group took both the pre- and post-test and were the subjects 
used in this study. The control group consisted of the two 
hundred forty-nine students with pre- and post-test scores 
taught by the twelve teachers in the control group. The 
means of pre- and post-test scores were computed for each 
teacher's students. These means were the measures used in 
analyzing this hypothesis.
The F-ratio determined by comparing post-test mean 
scores for students of teachers in the experimental group and 
students of teachers in the control group eovarying for 
pre-test scores was 3.9 3B, Although this was large, with 
only 23 degrees of freedom this F was not significant at 
the 5 percent level of confidence. The findings for 
Hypothesis III are summarized in Table 14.
Since the F value for Hypothesis III was not signifi­
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Hypothesis IV predicted that students of mathematics 
teachers who were rated in the highest quartile on teacher 
performances as measured by the TA Triple I would show 
greater achievement on the Basic Mathematics Shills Test 
than students of mathematics teachers who were rated in 
the lowest quartile* Of the twenty-four mathematics 
teachers who were rated in the TA Triple I and whose 
students were pre- and post-tested on the Basic Mathematics 
Skills Test, the six teachers with the highest total 
TA Triple i scores were compared with the six teachers 
with the lowest total TA Triple I scores.
The F-ratio determined by comparing post-test mean 
scores for students of teachers in the first quartile and 
students of teachers in the fourth quartile covarying for 
pre-test scores was 7.645. This F-ratio was significant 
at the 5 percent level of confidence. The eta value was 
.33, the beta value was *53, and multiple r squared was 
0,689. It is possible that much of this unexplained variance 
could be attributed to variances in student ability. The 
findings for Hypothesis IV are summarized in Table 15*
Since the F value for Hypothesis IV was significant 
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Chapter 4 has summarized the findings of the study.
In Chapter 5/ conclusions will be drawn based on these 
results. Implications for educational administrators and 
for further research will be discussed.
Chapter 5 
Conclusions and Implications
This chapter presents: (1) the conclusions of this
study; (2} the implications for educational administrators, 
and (3) the implications for future research.
Conclusions
Studies have been conducted which have attempted to 
determine the effects of some in-service programs on student 
achievement. These in-service programs have usually focused 
on the teaching of behaviors which would promote learning. 
These studies varied depending upon the teacher behaviors 
and type of in-service program upon which they focused.
The results of these studies were mixed in terms of finding 
significant cause-effect relationships between different 
teacher behaviors and student achievement.
The purpose of the present study was to investigate 
the effectiveness of a specific in-service program. Program 
for Effective Teaching, in a particular school system, 
Newport News Public Schools, and its effect on teacher 
performance and student achievement. The program focused 
on specific instructional skills explained in Chapter 1,
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Hypotheses I and II
The results from the data collected in this study 
support the findings of the majority of the research claim­
ing that teachers can learn behaviors which promote learning 
when given the opportunity to learn them. Hypothesis 1, 
teachers who score significantly higher in the Hunter TA 
Triple I after completing the Program for Effective Teaching 
than before enrolling, was confirmed. in addition,
Hypothesis II, teachers who have had the Program for Effective 
Teaching would score significantly higher on the Hunter Ta 
Triple I than teachers who have not had the program, was 
also affirmed. The results of this study tend to support 
the hypotheses that teachers can be taught instructional 
skills and can apply learned instructional skills in their 
classroom.
It was not within the realm of this study to determine 
whether teachers do apply these skills on a regular basis 
in their classrooms. Although the teacher subjects in both 
the experimental and control groups were aware that they 
would be observed for this study, they did not know when 
these observations would be made. In addition, building 
administrators periodically observed the subjects to 
reinforce effective use of the skills learned in the program.
Almost all teachers in the experimental group showed 
improvement from the pre- to post-evaluation. Increases,
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though, were not equal for all teachers. More variance 
existed between teachers in the poet-observationa than in 
the pre-observations. This variance in high and low rated 
teacher scores is borne by the low eta values for each of 
the six criteria for both Hypotheses I and II. These low 
eta values suggest that an observation rating would not be 
a good predictor of what amount of improvement a teacher 
might make by enrolling in the Program for Effective Teaching 
Achievement level in the instructional skills cannot 
determine the receptiveneas of teachers to accept changes 
to their instructional patterns. Therefore, much unexplained 
variance does exist.
Of the six criteria of the Hunter TA Triple 1, all were 
significant at the 5 percent level or close to that level 
for Hypothesis II except for Teaching to an Objective. 
Although teachers in the experimental group made signi­
ficant gains in this skill as confirmed by Hypothesis I, 
teachers in the control group also made increases in this 
skill. The results for this skill were contaminated since 
several schools developed workshops within their building 
to introduce the content of Teaching to an Objective to 
their faculties. There is a possibility that the data were 
affected to the point that the gains of the experimental 
group were partially counteracted by gains made by the 
control group of teachers.
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Hypotheses III and IV
Although there was a reasonably high F-value, the 
F was not high enough to confirm Hypothesis III# mean 
scores of students of teachers who had the Program for 
Effective Teaching would be significantly higher on the 
Basic Mathematics Skills post-test than the mean scores of 
students of teachers who did not have the program. However, 
Hypothesis IV, that there was a positive relationships between 
higher teacher performance ratings on the Hunter TA Triple I 
and student achievement on the Basic Mathematics Skills Test, 
was confirmed.
For Hypothesis III, almost six hundred students were 
involved for data collection, but only twenty-four teachers. 
Since the analysis involved the mean scores for each 
teacher, only twenty-four scores were used, a larger size 
experimental group might have altered the result by in­
creasing the number of degrees of freedom. All general 
mathematics teachers who had completed the Program for 
Effective Teaching in the first two sessions were used 
in this study. Other restrictions prevented a larger 
number from being enrolled in the class. In addition, to 
be effective the teacher must be proficient in all of the 
instructional skills. Five to seven months may not be 
enough time for adequate practice. More favorable findings 
might occur in subsequent years.
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Again, it must be stated that this study was limited 
to secondary teachers of academic subjects. Thus far no 
attempt has been made in Newport News Public Schools to 
train teachers who do not teach English, science, social 
studies, or mathematics. This study did not attempt to 
involve elementary school teachers since most elementary 
teachers in Newport News have already completed the Program 
for Effective Teaching, The results of this study as it 
has been conducted cannot be generalised to include them. 
Also, there cannot be any generalizations of this study 
made in terms of student achievement beyond general 
mathematics to other subjects, since this research limited 
the data collection to that area. No attempt was made to 
examine variables that were unique to the Newport News 
Public Schools. No other school system has attempted to 
implement an in-service program involving instructional 
skills in the same manner as the Newport News Public 
Schools. Therefore, it would be difficult to generalize 
the results of this study for other systems.
Implications for Educational Administrators
The conclusions drawn from interpretation of the 
findings in this study provide several implications for 
educational administrators.
This study suggests that instructional skills can be 
taught to teachers through staff development programs.
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It appears that teachers can apply learned behaviors in 
their classrooms. If an administrator wishes to change 
teacher performance, it is possible; but the teacher must 
be taught the desired behavior*
If the teacher completes an in-service program such 
as the Program for Effective Teaching, the teacher may 
receive an understanding of skills of the act of instructing 
which are definable and measurable. The teacher, along 
with the administrator, could share a common vocabulary of 
teaching. From this understanding, the administrator could 
focus himself and hie staff on the improvement of instruction.
Although this study did not show improvement in 
student achievement at the 5 percent level of confidence, 
there is a trend toward the increase in student performance.
Another implication for the educational administrator 
is the possible value of the Hunter TA Triple I shown in 
this study as a discriminator of teachers whose students 
achieve. The results of Hypothesis IV suggest that 
competent raters using the TA Triple I might recognize the 
effective teacher in terms of student achievement through 
ratings of teacher behaviors. The TA Triple I, therefore, 
has implications for use by administrators as an instrument 
for teacher observation. This decision should not be 
based on this study alone, but rather in conjunction with 
other studies where the instrument was used. To use the
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TA Triple I, the administrator and teacher need to isolate 
and define with precision those basic; skills deemed 
desirable. In addition, situations in which skills are 
appropriately used should be described so that both skills 
and situations can be identified identically by teacher 
and rater.
Implications for Research 
Based on the findings and conclusions of this study, 
there are implications for further study of the effects of 
the Program for Effective Teaching.
To assess the effect of the program, in terms of 
student achievement, a longitudional study is suggested, 
Significant gains were not found in the first year of the 
secondary program although the data leans in that direction. 
It might also be appropriate to attempt to determine to 
what degree teachers are implementing the instructional 
skills of P.E.T, There exists the situation of teachers 
implementing instructional skills without having attended 
the program. These skills may have been acquired through 
other educational experiences or study, A study correlating 
the degree of implementation of the skills of the Program 
for Effective Teaching with the increase in student achieve­
ment might be a relevant endeavor.
Content areas and grade levels not included in this 
study should be examined. This study was limited to
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English, mathematics, science, and social studies teachers 
at the secondary level for teacher performance and general 
mathematics for student achievement. Designs which would 
examine teacher performance and student achievement in 
other subjects and for other age groups might be beneficial.
This study has been done entirely within the constraints 
of the Newport News Public Schools with its unique size, 
problems, community, goals, and personnel. The implementa­
tion and evaluation of the Program for Effective Teaching 
have been done to aid and assess this single system. Other 
studies to examine other similar programs designed to 
improve instructional skills in the Hunter model may have 
different results. The evaluation of the Newport News 
program needs to be on-going and revised as these factors 
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VIRGINIA STATE MINIMUM COMPETENCIES FOR MATHEMATICS
Numeration
1. Given numerals naming whole numbers Lees than ten million, the 
student will read the numerals.
2. Given numerals naming whole numbers less than ten thousand, 
the student will write the word name for the number.
3. Given a set of whole numbers, named by numerals of not more than 
four digits, the student will arrange the numerals in order from 
smallest numerical value to largest.
Computation - Whole Numbers
4. Given two, three, or four whole numbers named by numerals of not 
more than four digits, the student will find the sum,
5. Given two whole numbers named by numerals of not more than
three digits, the student will find the difference,
6. Given two whole numbers named by numerals of not more than three 
digits, the student will find the product.
7. Given a dividend named by a numeral of no more than four digits
and a divisor named by a numeral of no more than two digits, the
student will find the quotient.
Computation - Decimals
8. Given two decimal fractions named by numerals of no more than
four digits and having no more chan three places to the right
of the decimal point, the student will find the sum or difference.
9. Given two decimal fractions, named by numerals of three digits 
with the decimal point in any position, and the digits of their 
product, the student will properly place the missing decimal 
point in the product.
10. Given a dividend of no more than four digits and no more than
three decimal places, a divisor of no more than two digits and
no more than one decimal place, and the digits of the quotient, 
the student will properly place the decimal point in the quotient.
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Computation - Fractions
11. Given two simple fractions which have denominators of lt 2, 3, 
4, or 5, the student will find the product,
12. Given a common fraction which has a single digit denominator, 
the student will write the equivalent decimal fraction.
Computation - Percent
13. Given a percent, the student will write the equivalent decimal 
fraction.
14. Given a number and a percent (from 1-100 inclusive) the student 
wilL find the percentage,
Geometry
15. Given a set of figures, the student will identify those which 
best represent the concept of parallelism.
16, Given an appropriate drawing of a circle, the student will 
identify the center, a radius, and a diameter.
Measurement
17. Given the dimensions of a rectangular region, the student vlLl 
find the area of the region.
16. Given the lengths of the sides of a rectangular region, the 
student will find the perimeter of the region.
19. Given a list of units of measure, the student will Identify those 
Indicating length (meter, centimeter, kilometer; foot, inch, 
mile) masa/welght (kilogram, gram; pound) and capacity (liter, 
milliliter; pint, quart, gallon), or vice versa.
20. Given a drawing of either a Celsius or Fahrenheit thermometer, 
the student will write the Indicated temperature to the nearest 
degree,
21. Given two times (to the nearest 1/2-hour designation) within a 




22. Given a bar or broken-line graph, the atudent will estimate and 
compar e quant itat Ive In format ion.
23. Given a circle graph In which each sector Lb labeled as a
percent of the whole,the student vill compare quantitative 
information.
24. Given a bar, broken-line, or circle graph and a statement of
inference, the student will state whether the Inference la true
or false based on information on the graph. {The inference 
will be a simple statement relative to comparisons of size of 
frequency and trends of increase, decrease, or constancy.)
25- Given a map and scale, the student will indicate the route of
least mileage between two locations.
26. Given a specified situation and a federal or state Income tax
table, the student will find the correct amount of tax.
27. Given the cost of an ltem{s) and a sales tax table, the student
will find the correct amount of sales tax.
28. Given an amount of money, $1, $5, or $10, and the total amount
of purchase, the student will determine the correct change.
2 9. Given a specified number of hours worked and an hourly rate of
pay, the student will compute the wages.
50. Given the gross earnings and the amounts of deduction for social
security and federal and state taxes, the student will compute 
the net earnings.
31. Given the appropriate Information, the student will write a check.
32. Given the appropriate information, the student will complete a
check stub.
33- Given the prices of similar packaged goods, the student will
determine and compare unit prices.
34. Given the regular price of an Item and a rate of discount, the
student will compute the amount of discount.
Arl'tUUIX G 9 7
BASIC MATHEMATICS SKILLS
TEST
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IlltfiJliUlV LUt.1 illliuullt of lit|LjitJ?
S|LliJ it
> .11 ll
0 ,  p in t  
d, IiLlm'
‘Ji. I'JliiL'h nf the Niliuwiny i til it. 3 of
rntj^rjoi L1 won lil not Lie Liued to 
mudinnitj how lorhj ;jujim-! L h Mly 1 0 ?
.1. kJi'i’Hnt‘1 f [' b. yard 
l  .  I Liut ih rjl'om
Win Hi ul Lhe fo l lo w in g  tin i to of' 
iHonom't1 would you usl' Lo weigh 
ooiiurl h ing?
i  I H
f,
i|oo rL 
U i t oi | l oJH
L i .  u u n L i m e t u r  
il. g a l lo n
1 0 3
ALCurding to  the  therm om etert 
what io  the Lemperaluro?











d. 6 0 °
50-
1 ■-—„
56. According to  the  therm om eter,  





57. According Lo the  therm om eter,  







Ld3. An a i r p la n e  leaves  L im A n g e les , C a l i f o r n i a ,  a t  10:00  u.m. and arr ives in  S e a t t l e ,  
W ashington, ut 3:30  p.m. Huw lung was the f l i g h t ?
a, b ~ hours b . hours c, b hours d . none of the  above
Lj lJ . A bus leaves  Newark, Mew J e rs e y ,  a t 11:JO a.m. and a r r iv e s  in  G u t te r ,  New J e rs e y ,  
L i t  2 :0 0  p .m . Mow lung i s  the t r ip ?
a. I  huurs b. hours c. 2 ^  hours d, none o f th e  above
Ml. 11,jt> began ty p in g  her term  paper a t  5 :00  p.m. and f in is h e d  a t  1 :3 0  a.m. How long  
d id  i t  toko I i f f  tu type the  paper?
a . 3^ Liuurs b. hours c. 4 hours d. none of the above
IJuL i^l muil; M - M  iv f u r  lu  I he bur graph below.
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L) IQ 20 3 0 ftO 50 6D
tj I. Hhii uht grade uLihJ the must tickets?
a, 5 b. 4 c, *> li, 6
b l .  How many t i c k e t s  were sold a l l  together?
a. I'jO b .  2^ c .  17U d. none uf' the ubuvs
63. How many more t i c k e t s  did the fo u r th  grade s e l l  Lhun the s ix th  grade? 
u, 10 b. 20 c. 3U d. 4U
LjueuLions 0 4 -6 6  r e f e r  to  the fo l lo w in g  c i r c le  graph.





M I S C E L L A N E O U S
16* EDUCATION & SAVINGS
6S.
66.
Which item accounts fo r  the  
g r e a te s t  expense in  the Jones 
fa m i ly  budget?
a. c lo th in g
b. food
c. r e n t ,  h e a t ,  l i g h t
d. none of the above
Hie amount Spent fo r  c lo th in g  
und m isce llaneous  to g e th er is  
ubnut the same as th a t  spent 
o n :
u. education  4 savings
b. r e n t ,  h e a t ,  l i g h t
c, food
d- none of the above
What percent o f  the Jones 
fa m i ly  budget is  spent on 
e d u ca tio n  4 savings?
a. 2B*.
b .  20*;





I tj t■ q u e iil  lu i i : ;  ( > 7 “ f / 7 ,  irui ilj j tlij i' t h r  rji i ip li .  
lie I i m-? hi f h I
IDS
Wuuid the fu t lu u i iK j  £j l-sit einenl:
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0 P 12 2
0.1ft.
P7. Mifc h iifheut Leuipefuture :tf the 
day was recorded a t 4:UU p.m*
true b,U H
bH. The ( jrcuLta t increiisie OL-eurred 
tie I ween 12; (1(1 Lum. and 2: □() |i ■ n
,i* t r u e faliie
6l7. The amount ol deLreuue in the 
tem peratu re  w<JS about the aamu 
between 2 :0 0  and U i 00 p. m, an 
i t  was between 6 :0 0  and HjIKJ p>(|1




711, I LJ I rave l I rupn tloru C ity  tu  Huppurt luwnslnp, the shortest route  
shown wi I I  he tu u s e   ______________  ■
u. Route 94. Route MJ, Route 71
h, Houle LM ,  Route Ml, Route  ^1, Ituuty 29
l:. Route '>U, Route 2?
d, none ot' the above
7J. To iju f rujn .June!; town to  I Jure T-ity, thy shortest niuLe shown would he
to  u s e  ___________     -
e. Houle 41, Route 15, Route 94
b. Route 4 J, Route 69, Route 31, Ituutu 94
o, Route IU p Route 31, Ruutu 94
d. Route HT, ftoute 50, Route 94
72. lu t r a v e l  from G tu rc j is v i i le  to Huppert Township, the shortes t d is tan ce  
you could  t ra v e l  using the roads shown would be _ _ ______________ *
s* l \ \ ( i  ifii lea b. 520 miles
c- 237 miles d, none uf the  above
Q uestions 73-75 r e f e r  to  the p o r t io n  of7 the s ta te  income tax  ta b le  shown below.
TtilMl Vow T »■■*!* 9m Yarn
incum* It la** li­ *4uln* M I*** lai
•I *•>•! Itw, lt *tt***1 11*4" ■
t§4!lb — tUl'Jb 83*4 18 88 310 — |« 34b03141*
a 4Y9 — 8 01D 1*8.11 9 348 — 8410 14011
a hie — B 028 18818 9410 — 041b 14Q88
B bib — 8 040 188 *1 842b — 9 440 HI 81
8 040 - ifibf. 19118 9 440 — 9400 941 1*
B bbb — bsjo isa n 8 406 — 9 470 941 11
0 bJQ — &9B& 198 88 9 4?0 —. 9 480 H1H
U bBJ — a ooq 299 81 9 400 — 4.000 144 81
6 «U0 — Btlb 10018 ftbOO — 9010 148 18
B6lb « BA JO 101 1) 9 018 — 8 6 JO 14* 19
R *30 — 8 648 101 88 8 810 — 8 048 948 *88 840 — 8 600 |1U 41 9.840 — 8 800 *4149
73, What is  the tux on a ta x ab le  income o f  $9,4947
u. $343-BH b. $299 ,63  c . $344.63
74, What js  the ta x  on a ta x a b le  income of $9,416?
a - $341.63 b. $295 ,88  c. $340 ,13
75, Whut is  the tux  on a ta x ab le  income of $6 ,582?
a .  $296,08 b. $343.06  c .  $29B,13
d, none o f  the above
d, none o f  the above
d. none u f  the above
1 0 7
h l j |- gm ■ .1 11 j I i;i 7 n - 7 8 ,  u;jc [In? pm I inn  l j I" th e  I n *  t a b i c  :Jiuhii b u lu w .
4 %  VIRGINIA SALE* TAX f A > l |
F a n  c o m i i n l d  u t t i  t * *  m  m i  m u  o i  j 1 AhQ LOCAl Slid IaK AT 1 Hi HAM D> l1-
t « W l  i f t* i* Til imurvl i f  i n J ± ! Amawirt ■r Si it T il
1} l l r v 1* oi 1411 IS 11 i l io n Id 11 1 71
H H o; IS IB IS 42 11 10 IB 10 62 1 72
to H 01 IS 61 ' 1 S 11 t i  i id si 30 12 1 71
is 1 I I LH 14 SI 16 12 64 10 U 11 12 i 74
114 1 14 04 11 11 16 11 IS 11 U 11 H 1 ?S
1 IS 1 SS Oi IS I I 16 67 u 11 11 Jl 61 1 71
1 U 1 M 01 14 63 It 11 61 11 61 1 11 17 1 17
1 IS 214 0« 14 BA - U  12 61 11 61 " 31 17 1 21
714 7 1* M m i  ' 1111 64 11 11 17 IT 1 21
J 14 ' 7 M ID m s 11 62 ID 11 IB 11 61 1 10
2 «0 ” 7 « 11 l'2Bj" ‘ i r i J 11 li 61 l i i l TIP
7 IS ' 1 I I 12 1 J U IB 11 12 11 IB 11 17 1 17
7t>, V/li.iL i Li. Iliu sales 1l ij ji tin ;ju i ( uin uusl. imj $16/707
u. $.8 7 b, $.69 e. 1*1)7
77. Mlih ihmlIi t: j k wuuld Ihci'L? be m i Lir> [ L l-m cunt inij $2,6$?
a. $PJI b. $*71 c. $.11
7b, An i 1 Min cuuts 132.17. How much ten less tun should lit? charged? 
.1 . $1,21! b, H * z y  c. $.69
cl, none of the at)cm?
d. none of the jbovu
d ,  none of the sbuve
79, I r e n e 's  tutul purchase uas $ 1 ,6 8 .  What chwnje should  ahe re c e ive  from $$,UU?
;i, 2 pern n e e ,  2 qucirtero , 3 d o l la r s
b, 2 pennies, 2 dimes, 3 dollars
e. 2 pemlies, 2 quarters, 2 dollars
d. none uf the abuve
HU, [t iertfsiu*u purchase woe 26|f. bfie gave th e  clerk one do 1 lor. How much change
should she re ce ive?
b. c. d. none of the above
HI. 'dun's tidal purchase was $i?.27. Me gave the clerk $1U.Q0. Mow much change should 
lit? itfceivi??
a.  $ $ , 8 3 b* $4,B3 $ 4 . 7 3 d, none o f the above
108
l s _ .  h i  I I i : >  | > ; u < l  $ 4 . 'jI J L i n  J i L i u r .  fit:
v c i . ' i k i ' i l  , i  l i i L . ' l  u f  1[> I l u i i r i ,  d m  i m j  
t h e  L , I : j  I  2  I m e  ■ t J k  i j  *  I l o w  m u c h  d i d  
h r  L - j c i i  d u r i n g  t h u u L *  I  H U t i k i i V
Li, $ 44,1111
h ,  1. 117. M L !  
i ,  $ 5  i i . M l
lI . riuriL* of' l ln;  liJjovo
J J 5 ♦ rVny w u i 'M 'U  11 h o u r s  in h t h u r u b n y .
Mil! imlii:, $ f ♦ 1 !i Jill hour, Mow
Mil II I i lI 111 Mu' UU Cl i?
i i ■ 'k'u.JU 
b, $34,44
d .  i i i i i i i ;  u f ’  t l i t :  u h u v u
M4, kcmi mucked 47* hour:; taut week* 
M l '  i s  [ l u l l I  $ 2 . 4 8  o n  h u l l i ' ,  H o w  
ii.UL.il d i d  ( i t :  t i i i C l i V
.i. $Jlu,l)2
b* %i m.w 
c* 1117.vz
clt i iu ru ' u f  t h e  above
tifj, Mru, tuiiKJUG earned $441 (grutiii 
Uh'jcnii iljl>) fo r  uiit: week, tier 
employer deducted $43 fi>r fed era l ta x ,
$U fur uttitb tax, and $25 fur uuoiul 
security. tiuw much money did ahe 




d, nurie uf tlie above
fib. Jane C a r te r  earned $241 (gross coin ings)  
fu r  one Meek. Iter employer deducted 
$39 fu r  fe d e ru i  ta x ,  $16 fu r  state ta x ,  
and V 7  For s o c ia l  s e c u r i ty .  How much 





d. nune uf the above
( 1 7 ,  Mr, I’lea ton earned (619 (gross eaiuu i i j l j  )  
lur one muntli, Mow much money will fie 
actually receive (net earnings) after 
hia BFifployer deducts $119 Fur federal 
tax, $25 for state tax, and $37 for 
aucial security?
a .  $437 
L*, $8UU
c, $426
d. none of the above
109
ijUL‘!jl inns (1H - refer tn the following iutoi'innt ion and di agram.
IlhimiiMp tfarksi had $216. y% in h iu  account - He de p o s ited  $75 .42  Uri 
.Jt 11 v 24, IV / l i .  L J11 J u ly  id p JV /II ,  ho wrote a p e rso n a l check to  Food 





an f JH "u I






■tjl*IQ. ...............  KChh'.jHT Niuv i * . .......  _ _ |J _ 5i
ne^port Ne*s Bqnfc c<nnpwivat HSpV mriJIAU
p*r ru rut do q a
lliMHrf UF 0 1 I 1 U
D01l*RS
FUfl n
HLS. In the mea marked ,
whnt should Lie written?
a. July 3U, 1970
b . F uud F Hi r
c.  $52 .06
d. none of the above
09. In tl^e area marked ,
what should be written?
a. Ihamosi Marks 
h. I ood Fail1 
c  Ju ly  50, iy?e  
d- none of the above
VIJ. In the  ul eu marked ,
what should be written?
9 1 . In  th e  area marked ,
wtiat should be w r i t t e n ?
a. $216 *
b. $75*42
c. $ 5 2 .06
d. none o f the  above
9 2 ,  In  the area  marked *
what should  be w r i t t e n ?
a. $52 .06
b . $ 216 .3 4
c. $75 .42
d. none o f  the  above
9 3 .  In  the  area  marked ,
what should  be w r i t te n ?
u. $ 75 .4 2  a ,  $164 ,20
b. $ 21 6 .3 4  b , $140 .92
c. $ 5 2 .0 6  c . $29 1 .7 6
d. none o f the above d, $260 .40
110
lM . A Lmx ul 411 luu { tii? I I l> 
T n|' and j  Ljdx lj I JlJU
ItiLi tj;j.4j:> I ul $ 1 ,2 9 .
LJhn-li i u the  b c t L e r  buy?
LI. a lnn ul' 40 Ilm bays
Li, a bux nl 100 leu hays
l' , Limy j j ['if u y u i i l
<1. nufili ul' the iiLluvC
9 5 ,  A 1 2-LIUflL'C L'illl Llf |> inuupfj Jc
J l l  111. :  L h l - l l l i  I'll I 
4 l j - O U l U ' L I  L’ L U l  (>)  p  J I I U U p p  J U  
jiiJi'ir Lit ■ L I ll I'm- 92^. Which 
I l> LI it.' IjllI L t r i ■litjy ?
U. |2-Ul|IU'U (,’Hll
h, 46-ounce tiiii
l‘ . th u y  iJ ie  u t|u;jl  
i i ,  nunc u l ’ I t  it; ubuvt;
'■)u, A 2 7-uunrt; j a r  uf apploiiULjce
[ LL i t i  be purchased Tur $1»UB. 
Wlmt i u Urn cust u f each ounce 




d, I ml ill of LI iu ubuve
y 7 . btfULCJU bliuw Willi ab le  tu
purchase a huiwmjck i iu t e d  at 
$ 1 4 ,9 0  at a discount r a te  uf 
40“; .  Uuw much is  Lhu amount 
uf the discount?
0 , $ .6 0
b . $5,92
c . $ .5 9
ti. nut ia
VO. ft dusk th a t  re g u la r ly  s e l l s  fo r  
$120 can be bought during  o s a le  
ul a d iscount ra te  o f 20T«. Hum 
unit.'Ii w i l l  a buyer save i f  lit  
purehauau i t  d u r in g  the uule?
a , $2 .40
b. $ % .0 U
c , $24 .00
d. none o f
99, A g u n  Jen um bre lla  th a t  u s u a l ly  
s e l l a  fu r  $29 .00  is  un s a le  at 
a d iscount fa t e  u f  J5JS. What 
d iscount is  the purchaser b e ing  
o ffe re d ?
a . $10 .15
b. $1.02 
o. $10.10
d, none o f  the above
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